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MULTIFUNCTION TIE DOWN WINCH, VEHICLE INCLUDING THE SAME AND 
METHOD OF SECURING CARGO ON A VEHICLE 

Field of the invention : 

5 

The present invention relates to a multifunction tie down winch, to a vehicle 
including the same, and to a method of securing cargo on a vehicle. The 
multifunction tie down winch Is particularly useful for various types of 
transportation vehicles, such as flatbed trucks, railcars, and the like. 

10 

Backoround of the invention : 

It is known in tiie art that a trailer with platform is a road transportation 
vehicle which comprises a loading tray. There are various types of loads which 
15 may be transported on such a vehicle with platform and these generally consist of 
heavy objects, objects disposed on. pallets, and/or other types of objects whose 
handling requires tiie use of hauling mechanisms, such as hoists, which typically 
have access to the load either by the side(s) of the vehicle or by the top thereof. 

20 It is also known In the art that these types of transportation vehicles are 

generally equipped wiOi transversal securement devices which are typically 
an^nged along the longitudinal axis of the loading tray. The users of these 
vehicles must conform to the requirements of the Cargo Securement Standard, in 
regards to the use of securement devices of adequate capacity, the required 

25 number thereof being established according to the payload being transported and 
to the length of the load to be secured. 

Typical securement devices, such as tiie tie down winch shown in Figure 
1, are very well known In the art. Indeed, these types of winches are generally 
30 Installed on a traUer. and more particularly are inserted onto rails present on each 
side of the trafler, and positioned at desired locations. They are used for 
tightening the fastening belts used to secure different loads carried by the trailer. 
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Known In the art are two main types of rails. On most trailers, winclies are 
inserted onto tfie rails by means of corresponding grooves provided on the 
winches. On other trailers laiown as "Manac" type trailers, winches are inserted 
5 on the rails by means of an optional plate which is typically welded on the top of 
the winch. 

As better shown in Figure 2, a conventional tie down winch generally 
comprises a slit for receiving an end of a fastening strap, a reel for winding the 

10 strap about the same, and a hole or opening for receiving a winding bar so as to 
be able to wind and tighten the strap about the reel. The Installation of belts on 
conventional winches is generally carried out as follows. Firstly, the belt is 
inserted through the slit or opening(s) of the winch reel. This step is done only at 
the first installation of the belt on the winch. Secondly, the belt is then rolled-up 

15 manually onto the winch reel, as better shown in Figure 3. The winding-up of the 
belt is generally done manually as shown. The belt is then passed over the load 
and fixed to the other side of the trailer by means of its hook, and tightened In 
place about the reel with a winding bar such as the one shown in Figure 1 . Figure 
4 shows a typical tie down winch about which a fastening strap has been 

20 tightened. As shown in this figure, the tie down winch is typically provided with a 
ratchet safaty mechanism for maintaining a certain tightening of the strap and for 
preventing unwinding thereof. 

A problem associated with this type of tie down winch and method of 
25 tightening is that it is impossible to tighten rather securely the winch, in position 
when it is not used. Indeed, this is explained by the fact that during the tightening, 
the winch moves In the same direction as the force applied which in tum 
provokes a premature wear of the trailer rails caused by the vibrations which 
result when the vehicle circulates. 

30 

As better shown In Figures 5 and 6, the operation of a conventional winch 
and corresponding belt Is typically carried out by means of a winding bar which is 
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generally inserted into a csorresponding hole on the right-hand side of the winch. 
The belt may be loosened by pushing the bar downwards. However, the latch 
must be raised to allow the reel to tum freely. As can be appreciated, this step is 
difficult because the use of both hands by an operator is required to manipulate 
5 and the bar and the latch. The belt is then unwound in the desired length simply 
by pulling it. The belt Is then pulled over a load to be fastened, to the opposite 
side of the trailer. As better shown In Figure 7, the belt is then fixed to the trailer 
support (or rail) on the opposite side of the trailer by means of its hooic. 

10 As better shown In Figure 8, the excess of the belt is then rolled-up and 

aligned manually on the winch reel, as aforementioned. The bar is then Inserted 
into the hole or opening on the right-hand side of the winch. The belt is then 
tightened by pushing and pulling the bar downwards, it has been found in the art 
that this method of tightening requires a significant amount of force by the user on 

15 the bar and thus has been found to cause wounds, namely stresses and strains 
on different body parts of an operator of such typical tie down winches. 
Furthermore, since the tightening force transmitted to \he fastening belt is directly 
proportional to the force sqppPied by the operator vtrith the bar, it has been found 
that the physical requirements and resulting fatigue of an operator generally has 

20 adverse consequences on the tightening tension applied to the fastening belt (not 
uniform, not constant, etc.). 

Furthermore, it has also been found that since the belt is rolied-up on itself 
several times, as shown in Figure 8, tiiere will be a loss of tension in the belt due 
25 to the yielding of the wound portion of the belt and as a result thereof, it is 
necessary that the transportation vehiofe be stopped periodically and that the 
load be retightened several times during the transportation of the caiigo, such as 
shown in Figures 9 and 10, which is very disadvantageous. 

30 Also known In the art are other types of securement devices which are 

typically known as chain benders. Figure. 11 illustrates a typical chain bender 
which comprises a bender and a tightening bar. These chain benders and 
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oorrespondrng chains are often stored at the back of tiie tractor when it is not 
used, as better shown in Figure 12. Similarly to the fastening straps, a chain is 
generally pulled over the load and fixed to the trailer support (or rail) on the 
opposite side of the trailer by means of its hook, as belter shown in Rgures 7 and 
5 13, 

AsB better shown In Figures 14 and 15, the bender Is then fixed to a link of 
the chain and to the support of the trailer by means of its hooks. The hook of the 
chain bender must be moved on the link that will allow a tightening. The 
10 tightening bar is then Inserted on the handle of the chain bender, as better shown 
in Figure 16, and tightening of the chain Is canried out with the tightening bar, as 
better shown in Figures 17 and 18. 



It has been found in the art that what often happens is tiiat the link used 
15 does not allow an adequate tightening of the chain. Indeed, In such a case, the 
chain should be different^ spent on the load and the tightening must be redone. 
Figure 19 shows a typical example of Improper tightening. As a result thereof, an 
additional device must be used to limit the dangers of such bad tightening. The 
handle of the chain t)ender must be reassured by means of an elastic belt 
20 provided with hooks, as better shown in Figure 20, in order to impede the bender 
from opening itself and from having to retighten it (loss of time). 

Also known in the art are the various disadvantages associated with the 
above-described types of conventional winches. Indeed, in regards to the 

25 tightening of straps/diains, the conventional winch uses a principle of lever so as 
to enable to tightening the straps/chains. Indeed, a bar (typically three feet in 
length) must be inserted into a corresponding hole in the reel of the winch and 
pushed downwards to tighten the fastening straps by means of substantial 
physical requirement to the operator of the winch. The substantial disadvantages 

30 of such tightening method is tiiat it Is very demanding physically and can cause 
serious harms and/or injuries to an operator. Furthermore, due to the poor design 
and components of such typical tie down winch and corresponding straps, the 
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15 



25 



30 



tightening Is often uneven on all the different winches of a trailer because the 
level of fatigue of the operator Increases from the tightening of a first winch to the 
tightening of a subsequent winch. Indeed, it has been found that there are 
substantial tightening tension discrepancies between the first winch tightened by 
the operator and the last winch tightened by the operator which In turn causes 
tightening unbalances along the cargo supported by the vehicle, which is very 
undesirable for stability reasons, as can be easily understood. 

Another substantial disadvantage associated with conventional winches is 
that the tightening force thereof is not constant and not untfonn. As 
aforementioned, very often there Is not enough tightening force present in the 
fastening straps, and/or there are dHfarenoes In the t^htenlng forces from one 
strap to another, and this increases the risk of slipping and shifting of the toad 
during transpwtafion, which is very undesirable. 



Another disadvantage associated with conventional winches is that the 
tension applied to the belt is maintained by means of a latch fixed to the frame of 
the winch, which biodcs the reel, in the advent of a reversal of the trailer, the 
pressure will be thus distributed by the latch onto the iiame of the winch, and in 
20 turn this wiii tend to defonn the winch under the Impact and release the load, 
which is very undesirable for obvious reasons known in the art 

Another problem associated with conventional winches is that the belt Is 
squeezed on itself around the reel of the winch , during the tightening process 
which Is undesirable because the belt presses on Hseif during the tightening, 
thereby resulting in a loss of tightening tenston. iWIoreover. as a result thereof, the 
tightening is uneven on aU the dHfarent winches of the frailer whteh In turn 
provokes a defomiation and a premature wear of the trailer. IWioreover. as a result 
of the aforementtoned, there is a loss of tension in the belte due to the vibrations 
during the transportation which in turn obliges the operator to frequently stop the 
vehicle and retighten the bett several times during a given trip. IMoreover. there is 
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a premature wear of the belt during the tightening caused by the preseni^ of 
sand and dusts between the windings up of the belt 



Another problem associated vi^ conventional winches is that the belt 
5 must be manually rolled-up on all its length about the reel of the vWnch before 
being tightening in place vMt the lAdnding bar. This is undesirable because it is a 
long procedure and very time-consuming; does not allow to fix solidly the winch to 
the rails of the trailer because the winch moves in the same direction as the 
tiglifesntng force; and causes wear of the trailer rails to which winches are fixed 
10 due to tiie vibrations of the winches when the vehicle circulates. Indeed, in certain 
cases, rails must be replaced on a yearly basis, whicdi is very cosHy. 



Anotiier problem associated with conventional windies is that the operator 
must raise the latch to unblock the reel at the same time as he/she Is attempting 
15 to loosen the belt by means of the winding bar. This is very undesirable because 
it is difficult to operate the winch since the operator must use both hands to 
operate both the latch and the winding bar at the same time. 

Another problem associated with conventional winches and with the chain 
20 benders used therewith is tiiat once again, the principle of lever is required to 
tighten the chains, which in turn results In the same disadvantages associated 
with conventional winches and their straps. Indeed, this is very undesirable in that 
the method is very demanding physically and can cause serious harms and/or 
injuries to tiie operator of the winch. Moreover, an operator is often required to go 
25 over the load in order to operate tiie chain benders, which may in turn result in 
falls irom the load and serious injuries to tiie operator Furthermore, the load is 
often unsufficiently or excessively tightened because the step of tightening is 
based on the length of a given chain link, which in turn causes an improper 
tightening and damages to tine equipment 

30 
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Hence, in light of the aforementioned, there Is a need for an {mproved 
winch which, by virtue of its design and components, would be able to overcome 
some of the aforementioned problems. 

Summary of the invention: 

The object of the present invention is to provide a winch which satisfies 
some of the above-mentioned needs and which Is thus an improvement over the 
winches known in the prior art. 

In accordance with the present invention, the above object is achieved, as 
will be easily understood, with a vAnch such as the one briefly described herein 
and such as the one exemplified in the accompanying drawings. 

According to another aspect of the invention, there is also provided the 
transportation vehicle prodded Mrith the above-mentioned winch. 

According to yet another aspect of the invention, there is also provided the 
method of operating the above-mentiwied winch, as well as the method of 
securing cargo on a vehicle. 

The objects, advantages and other features of the present invention will 
become more apparent upon reading of the following non-restriclive description 
of prefenred embodiments thereof, given for the purpose of e)^mplification only 
with reference to the accompanying drawings. 

Brief description of the drawings : 

Figure 1 is a perspective view of a winch and conresponding winding bar 
according to the prior art. 

Figure 2 is an enlarged perspective view of the vAndh shown in Figure 1. 
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Figure 3 is a perspective view of a fastening strap being wound manually 
by an operator about the reel of a winch according to the prior art, said winch 
being shown mounted on a side of a trailer. 

5 

Figure 4 is another perspective view of what is shown in Figure 3, the 
winch being shown now with the strap tightened about the reel when the winch is 
not being used for securing cargo. 

10 Rgure 5 Is another perspective view of what is shown in Figure 4, said 

view illustrating schematicafiy the loosening of tfie belt on «ie conventional winch. 

Figure 6 is another perspective view of wliat is shown in Rgure 5. the 
winch being shown now with its latch being manipulated by an operator and being 
15 further shown provided vrifli a winding bar. 

Figure 7 is a perspective view of a hook of a fastening strap or chain 
bender secured against a side rail of a trailer according to the prior art. 

20 Figure 8 is a perspective view of a fastening strap being wound manually 

by an operator about the reel of a winch according to the prior art, said winch 
being shown mounted onto a side of a trailer. 

Figure 9 is a perspective view of an operator tightening a fsastening strap 
25 with a windi and conesponding winding bar according to the prior art. 

Figure 10 is anottier perspecOve view of the operator shown in Rgure 9 
ftjrtter tightening the strap with the winch and corresponding winding bar. 

30 Figure 11 is a perspective view of a chain bender and tightening bar 

according to the prior art 
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Figure 12 is a perspective view of conventional benders stored at the back 
of a tractor. 

Figure 13 is a perspective view of a load secured onto a trailer by means 
of ciiains according to tiie prior art. 

Figure 14 is a perspective view of an operator employing a conventional 
bender wifli corresponding chains to secure a load onto a trailer according to the 
prior art 

Rgure 15 is a perspective view of an adjustment of the hook by the 
operator on the chain shown in Figure 14. 

Figure 16 is a perspective view of a tightening bar being inserted by an 
operator onto a chain bender according to the prior art. 

Figure 17 is a perspective view of an operator tightening a chain with 
corresponding chain benders and tightening bar according to the prior art 

Figure 18 is another perspective view of the operator shown In Rguie 17 
furUier tightening tiie chain. 

Figure 19 is a perspective view of a chain having been Improperiy 
tightened according to the prior art. 

Figure 20 is a perspective view of handles of chain benders being 
reassured by means of an elastic belt provided wrtii hooks. 

Rgure 21 Is a schematic view of a flatbed trailer provided witti multifunction 
tie down winches according to the present invention. 
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Figure 22 Is a front plan view of the winch according to a first preferred 
embodiment of the invention. 

Figure 23 Is a right side elevational view of what is shown in Figure 22. 

Figure 24 is a left side elevational view of v\*iat is shown in Figure 22, the 
gear of the winch being shown uncoupled. 

Figure 25 is a left side elevational view of wrtiat is shown in Figure 22, ttie 
gear of tiie winch being shown coupled. 

Figure 26 is an exploded view of the components of the winch shown in 
Figure 22, certain components thereof being shown in enlarged views. 

Figure 27 is a perspective view of the winch accordbig to another preferred 
embodiment of the invention, said winch being shown with a corresponding 
cranic, said crank being shown provided with a oon^sponding socket. 

Figure 28 is a perspective view of the winch shown In Figure 27 mounted 
on a Manac type trailer. 

Figure 29 is another perspective >dew of the winch shown In Figure 28, the 
wfndi being shown now cooperating with a listening strap. 

Figure 30 is another perspective view of What is shown in Figure 29, the 
festening strap being ^own winding up with the winch by means of a crank being 
manipulated by an operator. 

Figure 31 is another perspective view of what Is shown in Figure 30, the 
winch being shown now after it has been tightened in position when It is not being 
used for securing a cargo. 
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Figure 32 is another perspective view of what Is shown in Figure 31, the 
vwnch being shown now during the loosening of the strap by a crank manipulated 
by an operator. 

5 Rgure 33 is another perspective view of what is shown in Figure 32, the 

winch being shown now during operation of the latch on said \Arinch. 

Figure 34 is another perspective view of what Is shown in Figure 33, the 
winch being shown now during unwinding of the belt by an operator. 

10 

Figure 35 is another perspective view of what is shown in Figure 34, the 
fastening strap being shown held by an operator prior to passing It over the load 
to be secured. 

15 Figure 36 is another perspective view of what Is shown in Figure 35, the 

winch being shown now during winding-up of the excess belt by an operator wltti 
the crank. 

Figure 37 Is another perspective view of what Is shown in Figure 36, the 
20 winch being shown now during tightening of the belt vwth the tightening reel of the 
winch by means of the crank manipulated by an operator. 

Figure 38 is a partial perspective view of a strap fastened about a cargo on 
a trailer with the winch shown in Figure 37. 

25 

Figure 39 is a perspective view of the winch according to another 
embodiment of the present invention, the winch being shown mounted on a side 
of a trailer, cooperating witti a chain and being used as a chain bender. 

30 RgurB 40 is a perspective view of a hook of the chain shown in Figure 39 

being fixed to an opposite side of a trailer. 
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Figure 41 is an enlarged view of a portion of what Is shown in Figure 39, 
the chain being bent by the bending piate of the v\dnch. 

Figure 42 is another perspective view of what Is shown in Figure 39. 

5 

Figure 43 is a perspective view of a conventional winch according to the 
prior art next to a multifunction winch according to the present invention, said 
winches being shown with conesponding winding bar and crank rsspectiveiy. 

10 Figure 44 is a left side etevationai view of the winc^ acconjlng to yet 

another preferred embodiment of the invention. 

Figure 45 is an enlarged exploded view of a portion of what is shown In 
Figure 44. 

15 

Figure 46 is a perspecBve exploded view of what is shown in Figure 45. 

Figure 47 is a perspective view of a winch according to another prsfienred 
embodiment of the present invention. 

20 

Figure 48 is another perspective view of the winch shown in Figure 47, the 
vttfnch being shown with its belt retaining mechanism in an engaged position for 
the tightening of the belt 

25 Figure 49 is another perspective view of the winch shown in Figure 47, the 

VMnch being shown vidth its belt retaining mechanism in a disengaged position for 
the removing of the t>elt 

Figure 50 is a sectional view of the tightening reel of the winch shown in 
30 Figure 47, the reel being shown wtUi a belt retaining mechanism wrtii retiactabie 
option. 
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Figure 51 Is a sectional view of the tightening reel of the v^nch shown in 
Figure 47, the reel being shown with a belt retaining mechanism with pamnanent 
option. 

5 Figure 52 is another perspective view of the winch shown In Figure 47, the 

v^nch being shown now with the belt winder support in an indlned position. 

Figure 53 is another perspective view of the winch shown in Figure 47, the 
winch beiriQ shown now with the belt vender support in a vertteal position. 

10 

Figure 54 is another perspective view of the winch shown in Figure 47. the 
protective cover thereof fcieing shown in a sectiona! view illustrating the tightening 
mechanism in a engaged position. 

15 Figure 55 is another view of what is shown in Figure 54, the tightening 

mechanism being shown now in a disengaged position. 

Rgure 58 is another perspective view of the winch shown in Figure 47, tiie 
protective cover thereof being shown in a secQonai view illustrating tlie ioddng 
20 mechanism being shown in an engaged position* 

I^gure 57 is another perspective view of what is shown in Figure 56, the 
iocldng mechanism being shown now in a disengaged position. 

25 Figure 58 are various exploded perspective, front and side views of a . 

retrectabie belt retaining mechanism according to the prefened embodiment of 
the invention. 



Rgure 59 is another perspective view of the vWnch of Figure 47, this view 
30 better illustrating the belt winder support 



Cft 0243STS2 2003-09-27 



10 



14 

Figure 60 is anoHier perspective view of ttie winch of Rgure 47, this view 
also better illustrating the belt winding support thereof. 

Figure 61 is a perspective view of a tightening reel of the winch of Figure 
47 according to a preferred embodiment of the present Invention. 

Figure 62 is a perspective view of a belt winder support of the winch of 
Rgure 47 according to a preferred embodiment of the present Invention. 

Rgure 63 is a partial perspective view of the winch of Figure 47 mounted 
about a structure of a trailer, the winch being shown with its securing belt 
cooperating with a support on the side of the trailer according to a prefened 
embodiment of the invention. 

Figure 64 Is an enlarged perspective view of a portion of what is shown in 
Figure 63. 

Qetailed description of nmnnsed embori^ nar ^ t s of the invflii fi/»p. 

20 In the following description, the same numerical references refer to simiiar 

elements. The embodiments shown in Figures 21-84 are prelfened. 

ly/loreover, although the present invention was primarily designed for use 
with a flatbed truck. It may be used with other types of transportation vehicles and 
objects, such as railcars for example and the like, and in other fields, as apparent 
to a person skilled in the art. For this reason, expressions such as "flatbed", 
"tnick". "raitear". etc.. used herein should not be taken as to limit the scope of the 
present invention and includes all other kinds of objects or fields with which the 
present invention could be used and may be useiiii. 



15 



25 



30 



IWoreover. in the context of the present invention, the expressions Vinch" 
"device", and any other equivalent expression and/or compound words thereof 
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known in the art will be used interchangeably. Furttiennore, the same applies for 
any other mutually equivalent expressions, such as "ber, "chain", and "strap", or 
"fasten" and "secure", for example, as also apparent to a person skilled In the art 

in addition, although the prefened embodiment of the present invention as 
iilusfrated in the accompanying dravwngs comprises various components such as 
gears, a winding reel, a chain bending plate, washers, pins, a pivot, a worm, a 
thrust, rods. etc.. and although the preferred embodiment of the wrinch 101 as 
shown consists of certain geometrteal configurations as explained and illustrated 
herein, not all of these components and geometries are essential to the inventton 
and thus shouM not be taken in their restrictive sense, i.e. shouM not be taken as 
to limit the scope of the present invention. It is to be understood, as also apparent 
to a person skilled in the art, that other suitable components and cooperations 
thereinbetween. as well as ottier suitable geometrical configurations may be used 
for the winch 101 and con^sponding parts according to the present invention, as 
vn'll be briefly explained hereinafter and as can be easily iniiBned herefrom, 
without departing from the scope of the invention. 

IWoreover, It is important to notice that the muitBuncBon winch 101 
illustrated in the accompanying drawings is a prototype only. Indeed, the 
illustrated winch 101 does not repr^ent a final product. As a result thereof, 
certain components of the present winch 101 may be missing and/or have not 
been optimized. Thus, the present winch 101 illustrated in the accompanying 
drawings is to be used for purposes of understanding only and should not be 
taken in any limiting way. Figures 22-26 and 47-64 provide a more complete 
descryation of the multifunction vtflnch 101 according to the present invention than 
the one illustrated In the other figures. Please note also that the winch 101 
according to the present inventk>n is shown partially in some of Figures 1-20 in 
which prior art winches are mostly demonstrated. 

Furthermore, in the context of the present description and as shown in the 
accompanying drawings, the present winch 101 has been illustrated mounted on 
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a trailer of type "Manac" for demonstration purposes only but may also be used 
on other types of rails, such as the ones onto which winches are inserted by 
means of their corresponding grooves. 

5 Broadly described, the present inveintion relates to a multifLinction tie down 

winch 1 to be used as a securement device used to fix cargo during 
transportation on flatbeds; rallcars, and the iilce. as shown in Figure 21. The 
present winch serves for tightening belts 103 and/or chains 105 used to hold 
down different types of loads 107 during the transportation thereof on such 
10 vehicles 109. The present winch 101 is preiarabiy of simple design and 
inexpensive to manufacture. As will be shown hereinbelow, the present winch 
101 possesses several advantages when compared to conventional winches 
Icnown in the art. 

1 5 Referring now more particulariy to Figures 22-26. 

Preferably, the winch 101 comprises a frame 111 which is preferably a 
piece in the shape of an inverted "U"* to which all the other components are 
operatively assembled or fixed. Its sides are preferably provided with holes 
20 through which the tightening reel 113 and the winding up reel 115 are inserted. 
On the frame 1 1 1 are preferably fixed the pivot of the pivoting support 8, the pivot 
of the latch 20 and the thrust 12. Preferably, there is two grooves on each side of 
the frame 111 which allow to insert the winch 101 on the rails of a trailer 108 and 
to make it slide to a desired position ttherealong. 

25 

Preferably, the winch 101 also comprises a gear which fs preferably a 
piece welded on the tightening reel 113. Preferably provided with grooves, it is 
preferably driven by the womri 1 1 and allows the rotation of the tightening reel 113 
in the desired direction. 

30 

Preferably, the tightening reel 113 Is a mechanical pipe driven by the gear 
2 and around whidi ttie belt is roiled up during the tightening. Preferably, two 
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openings on each side of the tightening reel 113 allow to insert the belt 103 and 
to block it during the tightening. Preferably also, the tightening reel 113 also 
allows to drive the chain bending plate 5. 

5 Preferably, the tightening head is an hexagonal rod welded on a given sMe 

of the tightening reel 113, preferably the right-hand side. It allows to drive the 
tightening reel 113 and the chain bending plate 5 directly on their axis. The 
tightening head is preferably provided with a hole to receive a conesponding 
pin 7. 

10 

Preferably, the chain bending plate is an "L-shaped" piece provided wifli 
an lie)^gonal hole through which it is fitted onto the tighrtening head 4. The chain 
bending plate is also preferably provided with a slot allowing to insert the iinic of a 
chain 105 to iDend it and apply tension thereon. 

15 

Preferably, a washer is inserted around flie tiglitening head 4, an$l serves 
as support for the pin 7 to maintain in place the tightening head 4 and the other 
components which are interdependent to K. 

20 Preferably, the winch 101 also comprises a pin which is preferably a 

cyiindrical piece inserted into a hole on the tightening head 4 and takes support 
on the washer 6. It preferably holds the tightening head 4 and the components 
which are interdependent to it. 

25 Preferably, the winch 101 also comprises a pivot which is. preferably a 

cyiindrical rod wekied on one the left side of the frame 111 and is provided with a 
hole in its other extremity to receive a pin 14. The pivot preferably serves for 
maintaining and for making revolve on its axis the pivoting support 9. 

30 Preferably, the winch 101 also comprises a pivoting support which is 

preferably a piece of particular shape pivoting on a pivot 8 allowing it to couple 
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and to uncouple on 4ie gear 2. it is preferably used as a support for the worm 1 1 
and to the tightening liead 10. 

Preferably, the lightening head is a piece provided on in a certain length of 
5 an hexagonal part and biserted Into the wonm 11 through a circular opening 
practiced in the pivoting support 9. It is preferably interdependent of the worm 1 1 
and allows the worm 1 1 to turn along opp(»ite first and second directions. 

Preferably, the worm Is maintained on the {^voting support 9 by means of 
10 the tightening hiead 10. Activated in both directions by the tightening head 10, it 
allows to drive the gear 2 to transmit the tightening force. 

Preferably, the winch 101 also comprises a thrust vAndn is prefered[>ly a 
rectangular piece welded on the frame 111 serving as support for the pivoting 
1 5 support 9 to limit Its movement In its coupled position. 

Preferably, the winch 101 also comprises a vrasher which is preferably 
inserted around the pivot 8, serving as support for ttie pin 14 in order to maintain 
on its transversal axis the pivoting support 9. 

20 

Preferably, tlie winch 101 also comprises a pin which is preferably inserted 
into a hole on the pivot 8 and takes support on the vtmsher 13. It preferably holds 
the pivoting support 9 and the components which are interdependent to it 

25 Preferably, the winch 101 also comprise a tightening head whic^ is 

preferably an hexagonal piece vvelded on the winding up reel 115. It preferably 
allows to pass on the necessary force to mai<e turn Vne winding up reel 115. 

Preferably, the winch 101 also comprises an indented wheel which 
30 preferably a drcular piece provided wiOi teeth and welded on the tightening head 
15. Preferably also, its <^lique teeth take support against the latch 21 and allows 
its rotation in the clockwise direction only when the latch is engaged. 
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Prefefably, the winding up reel 115 h a mechanical pipe driven by the 
tightening head 15 all around of vrtilch the excess of the l)elt Is roUed up. 
Preferably, two openings on each side of the winding up reel 115 aBow to Insert 
the belt and to block It during the tightening. 

Preferably, the winch 101 also comprises a washer which is preferably 
Inserted around the winding up reel 115, senring as support for the pin 19 to 
maintain on Its transversal axis the winding up reel 1 15. 

Preferably also, the winch 101 also comprises a pin which Is preferably 
Inserted into a hole on the winding up reel 115 and takes support on the washer 
18. Preferably also, It holds the winding up reel 115 and the components which 
aie interdependent to ft. 

Preferably, the winch 101 also comprises a first rod which is preferably 
inserted Into the latch 21 and welded on the frame 1 . ft senses for supporting and 
for making revolve freely the latch 21 on Its transversal axis. 

Preferably, the vwinch 101 also comprises a latch which Is preferably a 
piece revolving on the pivot 20. Activated manually, the latch can be disengaged 
so altowing the Indented wheel 16 to turn In both directions. When engaged on 
the indented Wheel 16, the latch blocks the wheel and allows its rotation In the 
diredton of tightening only to avoW that the belt be unrolled. 

Preferably, the winch 101 Is operated vwlth a crank 117 which is a tool 
preferably provided with an hexagonal socket 119 coming to couple on the 
tightening heads 4. 10 and 15 and aHowIng to pass on the necessary force to 
make ttiem turn In a direction or In the other one. 

Contrary to conventional winches, the multifunction winch 101 according to 
the present invention preferably uses a crank 117, as better shown in Figure 27. 
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the crank 117 being p.«feiably provided With a standard hexagonal socket 119 to 
make the tightening of the corresponding iJaslening strap 103. 

The winch 101 according to the present Invention Is preferably inserted 
onto a corresponding rail 121 on a proper side of the trailer 109 and positioned at 
a suitable location for securing the cargo on the trailer. Preferably, a pluralrty of 
such winches 101 Is used, as apparent to a person skilled In the art. The present 
winch 101 may be Inserted onto the rati 121 by means of grooves 123 or may be 
inserted on the rail by means of an optional plate 125 welded on the top of the 
Winch, the latler case being used typically for a "Manac^ type trailer, as better 
shown In Figure 28, 

AccorxJing to the present Invention, the installation of a belt 103 on a winch 
101 is preferably carried out as follows. Firstly, the belt 103 is Inserted through a 

15 slit or opening of the tightening reel 113 and then through the opening of the 
winding reel 1 15. as better shown in Figure 29. This step is generally done only at 
the f.^ installatton of the belt on the winch 101. Preferably, the belt 103 Is «.en 
rolled-up by means of the crank 1 17 on the winding up reel 1 1 5 of the wmch 101 . 
as better shown in Figure 30. This step is very fast when compared to what .s 

20 possible With conventional Winches. 

The belt 103 Is then passed over the cargo 107 and fixed to the opposite 
side of the trailer by means of its hook 127. and tightened in place via the winch 
101 with the crank 117. As can be easily understood from the aforementioned 
since the portion of the strap 103 which Is not used to secure the cargo is wound 
about the winding reel 115. only a fewlums aboutthe tightening reel 113. I.e. two 
to four turns around the tightening reel 113 are required according to the present 
invention for properly securing the strap and applying the ne^-«;y 
thereon. This method of tightening allows to fix soHdly ti^e winch 101 to the sde of 
the trailer 109 and prevents H from vibrating when tiie vehicle circulates. 
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The operation of the virtnch 101 according to the present Invention is also 
advantageous In that the belt 103 may be loosened by noeans of the crank 117 
simply by turning some turns along a given direction, preferably 
counterclockwise, as better shown m Rgure 32. The pivoting support uncouples 

5 automatically the gear. The latch is then raised to altow the winding up reel 1 1 5 to 
turn fteely. as better shown in Figure 33. The belt 103 is then unwound In the 
desired length simply by pulling ft. as better shown in Figure 34. The belt 103 is 
then pulled over the load to be fastened, to the opposite side of the trailer 1 09. as 
can be easily underatood when referring to Figure 35 and Figure 1. The beH 103 

10 Is then fi)ced to the trailer support on the opposite side of the trailer 109 by means 
of its hook 127, as better shown In Figure 40. 

The excess of the belt 103 is then rolled-up by means of the crank 117 on 
the winding up reel 115 of the winch, as better shown in Figure 36. This step is 
15 very fast when compared to what is possible with a conventional winch and 
further aHows to align the belt automatically. 

Preferably, the belt 103 is then tightened by means of the crank 1 17 simply 
by turning some turns along a given direction, preferably in the clockwise 

20 direction. This method of tightening does not require a lot of force because the 
ratio of the wonn and the gear according to the present Invention is devised to be 
important and to multiply the force applied by the operator onto tiie crank 117. 
This method of tightening also allows to obtain a more untfomi tightening on all 
the winches 101 because the fatigue and physical capabilities (i.e. strength) of 

25 the operator are no longer significant factore which influence the tightening of the 
straps 103. 

Preferably, two to fbur turns of the belt about the tightening reel 113 are 
sufficient The winch Is fast and allows the belt to keep its tension because It 
30 winds on Itself only a few turns, as better shown In Figure 37. Indeed, the portion 
of the strap 103 which is not used for fastening tiie load is wourKl about a 
separate winding reel 115. 
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Alternatively, it is possible to use a ratchet key with a convenfional socket 
to make the tightening. The key is tiien inserted on the tightening head of the 
tightening reel 113 and activated in the clockwise dlfsc^on for example to tighten 
5 the belt Preferably, the pivoting support uncoupies automatically during the 
tightening. Preferably also, to maintain the tension once Vne tightening Is done, 
one simply has to push the pivoting support against the gear and remove the key, 
tiie pivoting support coupling automatically on the gear. 

10 Figure 38 shows an outiine of the load 107 once it has been fastened with 

a belt 103 and corresponding winch 101 according to tiie present invention. It is 
worth mentioning that this type of load 107, namely stone and the like, is usuaKy 
secured with chains 105 and corresponding chain benders, but has been 
illustrated herein secured witii straps 103 for demonstration purposes only. 

15 According to tiie present Invention, tiie use of drains 105 and/or straps 103 may 
be used depending on the type of toad 107 having to be secured, as apparent to 
a person skilled in the art. 

Contrary to conventional winches which require the use of diain benders 
20 when using chains as fastening straps to secure a cargo on a trailer, the 
multifunction winch according to the present invention is preferably provided with 
a cheuT) bending plate 129 allowing it to be used as a chain bender, so as to 
efiminate ttie need for a conventional chain bender. The present winch with 
corresponding chain bending plate 129 uses a similar metiiod of tightenir^ as 
25 when it is used to ^hten a belt 

OnoB again, it important to note that the virinch 101 illustrated in the 
accompanying drawings, namely in Figures 21-43, is a prototype used for 
comprehension purposes only, and that the winch 101 illustrated In Figures 22- 
30 26, show ti^e Integration of the chain bending plate 129 on tiie multifunction winch 
101. F^ure 39 shows an iikistration of a multifunction winch 101 aocording to the 
present invention whl(4i Is being used as a ch^n bender. 
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A8 better shown in Figure 40. the chain 105 is putted over the load 107 
and fixed to the trailer support on the opposite side of the trailer 109 by means of 
Its hook 127. 

^ Preferably, the chain bending plate 129 is positioned at the horizontal, and 

a link of the chain 105 Is then inserted into the stol 131 of the chain bending plate 
129 as better shown in Figure 41. it is worth menUoning that it is not necessary 
to r^nove the bait 103 of the winch 101 to use the chain bending plate 129. 

10 which is also very advantageous. 

As better shown In Figure 42. the crank 117 is then inserted on the 
tightening head of the pivoting support and turned along a given direction, in the 
clockwise direction for example, to tighten the chain 105 (i.e. apply tens.on 
1 5 thereon to secure the ioad). 

Preferably, approximately one quarter of a turn is necessary for ttie chain 
bending plate 129 to obtain the required tension on the chain 105. The method of 
tightening of the mulWuncHon winch 101 according to the present Invention is 
fester and requires much less force than what is possible with conventional 
winches, and thus eliminates the risk of accidents and injuries during its use to 
ttie Operators thereof . 

Figure 42 shows an illustration of the tightening of a chain 105 with the 
25 present winch according to the present inventton. 

AS may now be appreciated, the present Invention is a substential 
Impmvement over the winches known in the prior art in that, by virtue of its design 
and oomponente, the winch 101 acconJIng to the present invention overcomes 
30 several of the prior art problems. 
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More particularly, In regards to tightening, the present winch 101 preferably 
uses a worm which drives a gear. The worm is preferably adivated by means of a 
crank 117 and the necessary effort is reduced by many thanks to an important 
ratio of couple between the worm and the gear. Tlie advanteges resu^g 
therefrom are that tfie use of this type of system etbninates the risk of Injures to 
the operator of the winch 101; the tightening does not require a big physical effort 
by the operator; and the tightening is more unifomi on ail tfie vnnches 101 
throughout the trailer 109. Alternatively, as afbr^entloned, it Is also possible to 
use a ratchet key with a standard socket 119 to make tiie tightening. Preferabty. 
the key is inserted on the tightening head of tiie tightening reel 113 and activated 
in the clockwise direction to tighten ^e foad. Preferably also, the pivoting support 
uncouples automatically during tiie tightening. Preferably, to maintain the tension 
once the load is tightened, one must simply pushes tiie pivoting support against 
the gear and removes the key, tiie pivoting support coupling automatically on the- 
gear. 

Concerning tiie tightening force, tiie multifunction winch 101 according to 
tiie present Invention Is advantageous in tiiat, as can be easily understood -from 
the aforementioned and the accompanying dravrings, the tightening force which is 
achievable with the present winch 101 is more constant and uniform than what is 
possible witti the winches of the prior art. Indeed, a bigger force of tightening may 
be achieved and tiiere is less risk ttiat the resulting secured load moves during 
the tiransportation. 

Concerning fhe maintaining of the tightening tension in the fBst^ning straps 
103, tiie present winch 101 according to the present inventicm is also 
advantageous in that the tenston of tightenir^ is maintained by tiie pressure 
exeix^sed between the gear and the wonm. Advantages resulting tiierefrom are 
that the pivoting support starKis by the tightening r&ei 113 and becomes 
independent from the frame 111 of tiie winch 101. The winch 101 vM thus less 
tend to deform during a reversal of the trailer 109 for ecampie. 
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Concemlns the roH-up of the bell 103 during the tightening, the 
multifunction winch 101 according to the present Invention is also advantageous 
when compaiBd to those of the prior art in that only about two to four turns of belt 
are preferably rolled^P on the tightening reel 113 to provide the belt with a 

5 suilabl^ tension. The excess of the belt 103 Is previously rolled-up on the winding 
UP reel 116. Advantages resulting ther^rom are that there Is a greater tighten.r^ 
foroe because a reduced portion belt 103 presses onto itself; the tightening is 
more uniform on all of the winches 101; it allows the operator to avoid stopping 
the vehicle 109 and retightening the belts 103 during the transportation; and there 

10 Is a decrease of the wear of the bells 103. 

Concerning the roll-up of the belt 103 when the winch 101 is not used. R 
can be also be appreciated that the multifunction winch 101 according to the 
present Invention is also advantageous when compared to those of the prior art. 

15 indeed, only about two to four turns of the belt 103 is mlled-up on the tightening 
reel 113 of the winch 101 in order to fix It securely. Moreover, the excess of the 
belt 103 not used for securing is rolled-up on the winding up reel 115 by means of 
a crank 1 17. Advantages resulting therefrom are the following: a fast procedure; a 
principle of tightening which allows to fix securely the winch 101 to the rail 121 of 

20 the trailer 109; and the elimination of wear of rails due to vibrations which occur 
during circulation of the trailer 109. 

Concerning the unrolling of a belt 103, the present winch according to the 
present invention is also advantageous in that once the worn, is uncoupled by 
25 means of the crank 117. the operator has only to raise the latch and unroll the 
belt 103. indeed, the winch 101 according to the present invention allows the use 
of a single hand to unroll the belt 103. 

The winch 101 according to the present invention Is also advantageous in 
30 that It may be provided with an optional dynamometric socket 119. Indeed, 
according to the present im/entlon. it is possible to use a crank 117 or a key 
provided preferably with an hexagonal dynamometric socket 119 such that It Is 
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possible to obtain exartty the same tension of tightening on alt the winches 101 . 
something that is not possible w«h conventional winches as aforementK>ned. 

The present Invention Is also advantageous over the prior art In that the . 
multifunction winch 101 according to the present Invention Is provided with a 
Chain bending plate 129 which acts as an Integrated chain bender The 
advantages resulting therefrom are that the use of this system ehmmates the 
need for a conventional chain bender, eliminates the risks of injuries: H does not 
require a b'^ physical effort by the operetor to tighten the load 107; the operator 
carries out the tightening without having to go over the load 107; and the tension 
of tightening is substantially controHed and unlfomt on all the winches 1 01 . 

The muttlfiinction tie down winch 101 according to the present Invention 
may be used on flatbed trailers 109. such as the one shown in Figure 21 . or rnay 
be used on other types of trensportetion vehicles, such as railway vehicles, 
maritime transportation, and flie like. 

The multifunction tie down winch 101 according to ttie present invention is 
preferably devised so as to confomi witti tiie requirements of the Cargo 
Securement Standards, in regards to the use of securement devices of suitable 
capacity, the required number tirereof being established according to the load 
1 07 being transported and to the iengtt^ erf tiie load 107 to be fastened. 

The multifundton tie down winch 101 according to the present invention is 
25 preferably shaped and sized, as well as made of suitable materials, so as to meet 
all the requlremente of the North American Cargo Securement Standard. 

Preferably, tiie components of ttie multifuncOon tie down winch 101 
according to ti« present invention are made of suitable metallic materials, such 
as steel fbr example, or any other suHable composite material, as apparent to a 
person sMlled in tiie art. 



20 



30 



en 02433152 2003-Oe-27 



27 

Several modifications can be made to tiie winch without drafting from the 
scope of the presmt invention, indeed, as apparent to a person sidlied in the art, 
it is also possible to use a ratchet key provided with a standard sodcet to make 
the tightening. The (cey can then be inserted on the tightening head of the 
tightening reel 113 and activated in the ciodoRrise direction for example to tighten 
the load. The pivoting support could uncouple automatically during the tightening. 
To medntain the tension once the chain 105 is tighten, one would simply have to 
push the pivoting support against the gear and remove the key, the pivoting 
support preferably coupling automatically on the gear. 

As also apparent to a person skiKed in the art, it is possible to use a crank 
117 or a KTtchet key provMed v#h a suitable sodxsX 119, sudi as an h^cagonal 
dynamometric socket 118 for example. In this way, it is possible to obtain 
substantially the same and required tightening tension on all the winches 101 of 
thetraOerlOS. 

As also apparent to a person skills in the art. it possible to make the 
winch without the vending up reel 116. This way, the winch 101 vM be more 
similar to a conventional winch but still be provided with all the advantages of 
using the wonn gear instead of a winding bar. 

As also apparent to a person skilled in tiie art, it is possible to cover the 
worm gear assembly of the winch 101 viAh a speciaiiy designed enclosure to 
protect it from water, sand, dust and tiie like. 

As also apparent to a person skilled in tiie art, It is possible to provide tiie 
winch 101 with a locking system for the winding up reel 115. indeed, Instead of 
using an indented wheel and a latch to lock the winding up reel 115 onoe the toad 
107 is tightened, it is possible to use two pivoting arms for e}»mple fixed at the 
bottom of each internal skie of ttie frame 111. These two amis will prefsrabiy 
serve as a support for tiie tightening reel 113, the worm gear assembly and the 
diain bending plate 129. During the tightening, the arms can rotate and move up 
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due to the force applied, and lock the winding up reei 115 at the end of tiieir 
movement 

Several other modifications can be made to the winch and to the 
5 components thereof without departing from the scope of the present invention. 
For example, several modifications could be made to the components 8. 9. 10, 
11. 12, 13, and 14 of the embodiment of the tightening system shown in Figure 
26, so as to be able to replace these components and also reduce manufacturing 
costs while still preserving the same advantages of the embodiment illustrated in 
1 0 Figure 26. An example of such modiflcation is better shown in F^ures 44 and 45. 

Indeed, according to this particular embodiment, the tightening system of 
ttie winch 101 according to the present invention comprises preferably the 
AaliovWng prefened components: a protecting cover 150, a loddng mechanism 
15 151 , a rivet 1 52. a stopper 1 63. a pipe 1 54. a wonm 1 1 . a spring 155, a seal 1 56, 
a stopper 1 57. a pin 1 58. and a lubricant point 1 59. 

Preferably, the protection cover 1 50 is a cover fixed to the iianne 111 and 
devised to protect from dust, water, and the liite. the components that it covers, 
20 namely components 2, 153, 154. 11, 155. 156, 167. and 158 for example. 
Preferably also, the cover also enables to contain a lubrication material, such as 
grease for example, which serves to lubricate fhe set of pieces covered by the 
cover. 

25 Pi^^biy ateo. the loddng mechanism 151 is a piece provided with a slot 

in its upper portion enabling it to slide veilicaliy and to come lode the hacagonal 
head of the pin 158. It is preferably held in place by means of two festeners, 
which are preferably two rivets 152. 

30 Preferably, these two ilvets 152 are fixed on the protecting cover 150 and 

enable to maintain and to allow sliding of the iookir^ medianism 151 vertlccdly in 
order to iocl« and unlock pin 158. 



CA 02433752 200S-0«-27 



29 

Preferably also, the stopper 153 te a piece which is inserted and fixed at 
the end of the pipe 154 and serves as a support to the pin 158. It Is preferatHy 
prodded with a circular opening enabling pin 158 to turn freely about its 
longitudinal a^ds. 

Preferabiy also, the pqie 154 is a mechanical tube fixed to the firame 111 
and in which the components 11. 155, 156, and 157 for example are inserted. It Is 
preferably provided with an opening on the upper portion thereof for enabling the 
wonn 1 1 to reach and achats gear 2. 

Preferabiy also, the worm 11 is a screw activated along boOi directions by 
pin 158, and enables to drive gear 2 in order to transmit the tightening force. 

Raferably also, spring 155 is a spring resting against a side on the worm 
11 and against the other side on the seal 156. It enables to maintain a pr»^re 
on the seal 156 to impede the lubrication material, such as grease for example, 
for ejdting and also prevents dust, and the lOce, from entering in the protecting 
cover 150. 

Preferabiy also, the seal 156 serves as a sealbig joint between the 
protecting cover 150 and the exteri(»r. 

Preferably also, the stopper a droular ring fixed to the pipe 154 and 
serves to maintain in place components 11, 155, 156, and 158 for example. 

Preferabiy also, the pin is a rod provided wftfi an hexagonal tightening 
head at one end and fixed to the worni 11. Prefisrably also, it is secursd to the 
wonn 1 1 and enables to rotate the wonn 1 1 1n one direction or the other. 

Preferably also, the lubricant point is a lubrication point fixed on the 
protecting cover 150 for ttie lubrication, also known as "greasing", of the 
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mechanism vy^th a lubrication devioe. such as a standard "grease gun" for 
example. 

it is worth mentioning once again that several other modificaHons can be 
made to tfie winch 101 and to the components thereof without departing from the 
scope of the present invention, so as to obtain different other embodiments of the 
winch 101 according to the present Invention, such as the one t>etter exemplified 
in Figures 47-62. 

indeed, when comparing to the embodiments of fHgures 26, 45. and 46. 
the winch 101 may be altered so that, for example, the chain bending plate 5 is 
no longer pro\rided. but may remain as an optional component. Indeed, tite use of 
the winch 101 as a chain bender would tiius be carried out by hooidng the hoolc 
of tiie belt to ttie chain and by canying out the same procedure of tightoiing, as 
above-discussed. Furthermore, it is worth mentioning tiiat several components of 
tiie vtrinch 101 previously d^cribed may be removed, such as the washer 6, tiie 
pin 7, ttie pivot 8, the pivoting support 9, the thrust 12, tfie washer 13. the pin 14, 
etc. Furthenrtore, ttie tightening head 15 may be removed, and replaced by an 
appropriate belt raining mechanism 203 sudi as the one better exemplified in 
Figures 61 and 62. ly/ioreover, the washer 18 may be removed and replaced by 
the belt retaining mechanism 203, Acconftfig to this new prsfenied embodiment of 
the winch 101, as betiser exemplified in Figures 47-62. the crank would essentially 
have the same function as previously discussed. Moreover, the multifunclion 
winCh 101 would also have the same function as previously discussed but, 
preferably, would now be provided witti a tielt vtfinder support, which would 
preferably be detachable and adjustable, as illustrated In Figures 47-62. and 
would preferably also be provided witii a belt retaining mechanism which is 
devised to enable to quiddy attach and detach the belt from the tightening reel. 

The belt 103 according to tills most recent embodiment of the winch 101 
would also have the same fun^n as previously discussed but could be used for 
bending a diain, for example. Groove 123 woidd have ttie same function as 
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previously dfecussed. The chain bending plate 129 could be removed but could 
al80 remain a possible option depending on the particular applications for which 
the winch 101 would be Intended, as apparent to a person skilled In the art. The 
same can be said for the locking mechanism 151. the rivet 152, the spring 155. 
and the seal 156. The previously discussed pipe 154 could be removed and be 
now Integrated In the protective cover 150. 

Referring more particularly now to Figures 47. 54. and 61. there are shown 
different views of the latest winch 101. The gear essentially carries out the same 
functions as for the embodiments of the winch 101 previously discussed. The 
tightening head 4 also has essentially the same function but Is now preferably 
integrated to the tightening reel 113. The tightening head 10 has also the same 
function as prevfously discussed, but now preferably comprises a hexagonal rod 
perfbreted and Inserted Into rod 158 and held In place by a protection pin 206. 

Moreover, the frame 111 preferably has the same functioris as the ones 
previously discussed for the other embodiments of the winch 101. but notehes 
203 are now preferably added on a given side (e.g. left side) at the base of the 
frame 111 in order to enable an adjustment of the belt winder support 200 at 
different positions, as can be easily understood when referring to Figures 47^2. 
Another difference from the embodiments of the winch 101 previously discussed 
is that the frame 1 1 lis no longer provWed with holes on ite sides for inserting the 
belt winder. 

The tightening reel 113 preferably has the same function as previously 
discussed, but now preferably is provided with a belt retaining mechanism 204 
mounted onto the reel 113. replacing thus the slot for the insertion and the 
tightening of the belt 103. Gear 1. Indented wheel 16 and tiie tightening head 4 
are preferably mounted on the reel 113. 

Preferably also, the protective cover 1 60 consists of a machined or molded 
part which Is preferably fixed onto the frame 111 in which the componente of the 
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tightening and locking systems of the tightening reel 2. 10. 11. 21, 153. 157. 158 
and 202 are preferably Integrated or fixed. 

Pieferably also, a shear pin 206 protects the belt and the tightening 
mechanism from damages caused by an excessive tightening, by breaking itself 
at a predetemilned tension, as can be easily understood by a person skilled in 
the art. 

Referring now more particularly to Figures 54 and 55. the worm 11 
10 preferably has the same function as previously discussed. The stopper 153 also 
preferably has the same function, but Is now preferably assembled into the 
protective cover 150. thus enabling to afign the rod 158 and to decrease the use 
of the protective cover 150. The stopper 157 preferably has the same function as 
previously discussed, but is now preferably fixed to the protective cover 150. The 
15 pin 158 also preferably has the same function as previously discussed. 

Referring now more particularly to Figures 59. 60, and 62. the winding up 
reel 115 preferably has the same function as previously discussed but it is now 
preferably fixed on the belt winder support 200 Instead of being inserted into 
20 holes through the frame 111. Furthemiore. there are preferably no more slots 
provided for the Insertion of the belt 103 but rather a rod 205 fixed to the winder 
115. 

The lubricant point 159 preferably has the same function as previously 
25 discussed. The winding up reel support 200 which serves to support the belt 
winder 115 Is preferably fixed on the tightening reel 113 by means of a hole and 
of a hook connected at their extremities. A pin 202 Is intended to block the 
support 200 on ttie tightening reel 113. Anottier pin 201 is preferably fixed on the 
support 200 and is Inserted into notches 203 so as to enabte an adjustment of the 
30 support 200 into different positions. 
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AS may now be better appreciated, the feet of being able to place the 
support 200 In these different positions enables to get around or avoid certam 
obsfecles located under the trailer, such as chests, wheels, lights, and the like. 

• A8 may now be also better appreciated, the fact of being able of 
dismounting quickly the support 200 of the winch 1 01 enables to remove the belt 
from the winch 101 and also to conform to this requirement where it appl.es 
Certain operators remove the belts simply for protecting them agamst 
precipitations and bad weather and/or theft. 

Pin 201 is preferably fixed onto the support 200. and enables to adjust the 
support 200 in different positions by means of locking in notches 203. P.n 202js 
preferably Inserted at the extremity of the reel 113. and enables to block the 
support 200. 

Grboves 203 are preferably provided on the frame 101 and it is herein that 
the pin 201 is preferably Inserted for enabling the support 200 to adjust itself in 
different positions. 

The winding up reel rod 205 preferably has bent extremities inserted Into 
corresponding holes pravlded to that effect on the reel 115 and are preferably 
securely connected thereto, by means of welding for example, as apparent to a 
person skilled in the art The rod 205 enables, namely, once the belt 102 Is 
inserted between the rod 105 and the reel 115. to retain the belt 103 so as to 
25 enable to roll It around the reel 11 5. 

The handles 207 are used for manually winding the belt 103 about Ite 
winder 115. A handte is preferably securely mounted, such as by welding, for 
example, to an extremity of the belt winder 115 enabling the winding of the belt 
103 and the other handle is preferably screwed Into the other exbemity of the 
winder 115 enabling to securely tighten the winder 1 15 so as to avoid that the bolt 
103 unwinds once wounded. 
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Referring more particulaHy to Figures 56, 57. and 61. the 'mdenfed wheel 
16 preferably has the same function as previously discussed but Is now 
preferably located in the protective cover 150 and prefisrably mounted directly 
onto the tightening rtei 1 1 3. 

The pivot 20 of the latdi preferably also has the same function as 
previously disoissed, but is now preferably integrated into the protec^e cover 
150. 

The latch 21 preferably has the same function as prevlcHJsty discussed, but 
Is now preferably integrated into.the protective cover 1 50. 

Refem'ng now to Figures 48. 49, and 58. the belt btocking/retelning 
medianism 204 pieterably comprises a rounded plate having a con«^onding 
shape and the extremities thereof b^g preferably perforated so as to enable 
rods to be inserted therein. The longest erf the rod is preferably provided with 
tiireading at As extremity and is preferably inserted tiirough the reel 113 and 
secured with a nut The smallest of the rods is preferably inserted into a hote on 
tfie reel 113 and is intended to triock flie movement of the plate in a tightening 
position. The hole in which the longest of the rods Is inserted is preferably bored 
so as to enable a limited movement of the plate in the axis of the rods and thus 
enable it to pivot about the reel 113. This configuration enables namely to be able 
to remove quiddy the belt Itom the reel 113 simply by raising the plate. The plate 
also enables to remove the reel 1 1 3 by unscrewing the nut 

Referring now more particularly to Figure 50, there is shown one particular 
embodiment of a belt reteining mechantem 204 where the longest of the rods is 
provided with a taper at is ^ctremity preventing it from being detached from the 
reel 113. 
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Referring more parflcularly to Figure 51. there is shown another 
embodiment of a belt retaining mechanism 204 where the two rods are provided 
with a taper at their extremities preventing them from being pivoted about reel 



113. 
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Referring now more particularly to Figure 63. there is shown a perspective 
view of the winch 101. the winch 101 being shown with its securing belt 208 fixed 
to the support on the elde of the trailer, and Figure 64 shows a perspective view 
of the securing belt 208. The securing belt Is preferably an appropriately s^ed 
(e g small) belt provided with a hook used to fix solidly the winch 101 onto the 
trailer side when the belt winder support 200 comprising the belt 103 is removed 
ftom the winch. The use of the securing belt 208 preferably prevents the winch 
101 from moving and vibrating on the trailer rail, thus keeping the trailer rail from 
premature wear. Ihe hook of the securing belt Is preferably attached to the 
support on the side of the trailer and tightened on the reel 1 1 3 the same way as a 
standard belt 103. as apparent to a person skilled In the art. 

As may now be appreciated, the present invention is a substantial 
improvement over the winches of the prior art in that, by virtue of Its design and 
components, as briefly explained herein, the winch 101 according to the present 
Invention a) eliminates the risk of accidents and serious injuries associated to the 
use of conventional winches: b) facilitates the return to the wori< of people having 
suffered from recent injuries (e.g. back or other body parts) since the physical 
requirements for operating the present winch 101 are fairiy negligible; c) allows 
people with limited physical strength to reach more easily the maricet of the . 
transportation by flatbed trailers, thus opening the door to woman drivers for 
example- d) allows to obtain a more powerful tightening of the loads 107 without 
requiring much physical effort from the operator, e) allows to obtain a more 
unTfom. tightening on all the winches 101 of the trailer 109; f) allows to avoW 
having to frequently stop the vehicle and retighten the load 107 several times 
during the transportation of the cargo: g) decreases the time required for the 
tightening of a load 107; b) eliminates the use of conventional chain benders; 0 
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increases the road safely by decreasing the risk of slipping and shifting of a load 
107 during transportadon; j) reduces the wear of the belts 103; k) reduces the 
operational coats In temts of time and material being used; I) will possibly allow 
the owners to benefit from reduction on Insurance allowances or premiums paid 
to organisms Involved in the management of transportation due to the decrease 
in the probability of Injuries related to the use of the winches 101; and m) .s 
preferably devised to meet with the requirements of the new North Amencan 
Cargo Securement Standard. 

Of course, numerous modifications could be made to the above-described 
embodiments without departing from the scope of the invention as apparent to a 
person skilled in the art 
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